By Samuel Amponsah * In recent years, both theoretical and empirical research has been accumulated in development economics regarding the household behaviour in response to shocks in developing countries. Especially the impact of weather-related shocks such as droughts/floods and the efficiency of informal mechanisms to cope with these shocks are explored in depth in the literature.
In sharp contrast, our knowledge on the economics of health shocks in lowincome developing countries is rather limited. Few studies have documented that low incomes and poor health insurance coverage account for catastrophic medical expenditures in the event of a health shock. The current study uses different Ghanaian household survey datasets to examine the different coping mechanisms employed by uninsured household to protect themselves from incidence of health shocks. It explores the impact of formal health insurance (the National Health Insurance Scheme (NHIS)) on households out-of-pocket (OOP) spending and catastrophic health expenditure.
In recent years, both theoretical and empirical research has been accumulated in development economics, regarding the household behaviour in response to shocks in developing countries (Dercon 2005; Kurosaki 2009 ). Especially the impact of weather-related shocks such as droughts/floods and the efficiency of informal mechanisms to cope with these shocks are explored in depth in the literature. In sharp contrast, our knowledge on the economics of health shocks in low-income developing countries is rather limited. Among the few important studies, Berki (1986) , Wyszewianski (1986) and Russell (2004) have documented that low incomes and poor health insurance coverage account for catastrophic medical expenditures in the event of a health shock. The cost of required healthcare sometimes absorb a large share of the household budget as it requires the sacrifice of current consumption and/or leaves a long-term welfare consequence due to borrowing or depleting assets to pay for health. Poor households tend to employ these different but limited informing coping mechanisms because full insurance is often not accessible. For example, on the one hand, Leive and Xu (2008) demonstrate that coping with health care payment through borrowing and selling of assets is common in many African countries. Their estimates ranges from 23 percent of households in Zambia to 68 percent in Burkina Faso. On the other, Kurk, Goldmann and Galea (2009) show that the extent of informing coping is not limited to Africa, their work on hardship financing that covered more than half of the global population, revealed that 22 percent of households borrowed to cope with the cost of illness.
The literature on health shocks and coping mechanisms show informal coping mechanisms employed by households to mitigate cost of illness can have implications for both transient poverty and long-term poverty traps if households are resource and credit constraint. In fact, if health payments are financed out of current income, but smoothing is imperfect, this may lead to increased transient poverty. However, in situations where health payments cannot be completely financed through current income, informal coping strategies, such as depletion of assets and buffer stocks, or utilization of social networks that leads to more debt can have long-term negative effects for the households income generating capacity and their ability to cope with future shocks (De Weerdt and Dercon 2006) . Moreover, when households are faced with covariate shocks and chronic illness, coping mechanism become less effective and informal insurance fails (see, Gertler and Gruber 2002) . In effect, some households may be forced to forgo treatment altogether because of lack of assets and social network, which may have long-term consequences through reduced health and depreciation of human capital.
These factors have generated public interest in national health insurance schemes that can be effective in protecting poor households against health shock. The empirical literature on the effect of formal health insurance on household welfare estimates either on out-of-pocket (OOP) and catastrophic healthcare spending (Wagstaff and Pradhan 2006; Wagstaff et al. 2009; Sparrow, Suryahadi and Widyanti 2013; Limwattananon et al. 2013) , utilization of health services, including both outpatient and in-patient care (Trujillo, Portillo and Vernon 2005; Giedion 2007; Wagstaff and Lindelow 2008; Wagstaff et al. 2009; Wagstaff 2010; Amponsah 2013) , or health outcome (Wagstaff and Pradhan 2006) . Wagstaff and Pradhan (2006) examine the effect of Vietnam's social health insurance that was introduced in the 1990s on OOP and catastrophic health spending. They find that the introduction of the social health insurance in the country led to decreased OOP and catastrophic health spending, increased health care utilization, and improved health outcomes. One major conclusion of their study was that by reducing financial risk, households had to rely less on coping mechanisms such as savings. In contrast, Wagstaff (2010) find no impact of Vietnam's recent health care fund for the poor on utilization, although there is evidence to suggest that it has reduced OOP health spending. In similar analyses, this time in rural China, Wagstaff et al. (2009) find positive effect of a voluntary health insurance scheme on utilization of health services between 2003 and 2005, but find no effect on OOP health spending. However, for urban China, Wagstaff and Lindelow (2008) find that health insurance has contributed to an increase in OOP spending and catastrophic payments, which according to the authors can be attributed to increased utilization and behavioural responses by health care providers. Sparrow, Suryahadi and Widyanti (2013) investigate targeting and impact of Indonesia's Askeskin programme using panel data and applying difference-in-differences estimation in combination with propensity score matching. They find that social insurance have improved access to health care through increased utilization of outpatient among the poor, while OOP spending seems to have increased for Askeskin insured urban areas. Limwattananon et al. (2013) using different cross-section data and difference-in-differences estimation method measured the impact of health care and household OOP medical expenditure of a major health insurance reform in Thailand. While finding that the reform reduced the likelihood that someone goes without formal treatment when sick by 11 percent, it also increased inpatient admission by 18 percent and reduced mean household medical expenditure by more than 10 percent. Trujillo, Portillo and Vernon 2005 and Giedion 2007 find evidence of increased healthcare utilization in Colombia due to subsidized health insurance for the poor. In Ghana, Amponsah (2013) shows that the introduction of the NHIS increased health care utilization of insured households, while Nguyen, Rajkotia and Wang (2011) find a positive financial protection effect of health insurance in Ghana. However, their study did not aim to discuss whether the introduction of health insurance alters the coping strategies employed by households.
Scholars to date have made progress in analysing and quantifying the effect of health insurance on healthcare utilization and outcomes, however, little is known about the extent to which formal health insurance reduces vulnerability to health shocks in the sub-Saharan Africa (SSA) region, where formal health insurance is hardly accessible. And even when health insurance is accessible, the lack of accurate data make it extremely difficult to conduct a study that aims at examining the impact of health insurance and/or anticipatory coping practices employed by households who experience health shocks. The objective of this paper is to empirically evaluate whether formal health insurance reduces OOP expenditures, and also examine whether it changes the informal coping mechanisms used by households.
The rest of the paper is structured as follows. The next section describes the data used for the analysis. Section II describes the empirical approach used. Section III presents the results, whilst section IV discuses the results and policy implications. Section V carries the concluding remarks to the study findings.
I. Data

A. Ghana Living Standards Survey Microdata
This analysis draws on various rounds of the Ghana Living Standards Survey (GLSS), conducted by the Ghana Statistical Service (GSS). In particular, we use the GLSS Rounds 4 to 6. Beginning September 1987, Ghana with the assistance of the World Bank, has conducted surveys of living standards of nationally representative samples of households at regular intervals. GLSS1 was conducted in 1987 /88, GLSS2 in 1988 /89, GLSS3 in 1991 /92, GLSS5 in 1998 and covered the entire country with a sample of 5,998 households; GLSS5 was conducted in 2005/06, covered the entire country and had sample size of 8,687 households while GLSS6 was conducted in 2012/2013, covered the entire country with a sample size of 16, 772 households. It bears to note that each succeeding round of the GLSS covered more households as well as provided more detailed information about the living standards of the Ghanaian households than the previous ones. These detailed information include those on the socioeconomic status and demographic background of households, self-reported incidence of illness or injury, health care utilization, participation in NHIS or private mutual health insurance scheme. The surveys also include a detailed expenditure module, for both food and non-food items.
Using the Rounds 4 to 6 we are able to investigate the pre-NHIS and post-NHIS information on households in terms of the various coping mechanisms used to finance OOP spending. Our analysis of health shock and catastrophic OOP is at the household level. The GLSS reports household members usage of outpatient and inpatient services. The information on outpatient service and other informal services is from the question about whether an individual has experienced illness or injury during the two weeks preceding the survey, and also whether she/he has experienced hospitalization because of illness. For this analysis our measure for OOP payments for health care is defined to include all reported health expenditure (including health insurance premiums).
B. Incidence of Health Shocks
Households usually face different kinds of health shocks, and the impact of these health shocks are strongly affected by the variables used to identify them. Prior research on health shocks has identified major aspects of health shock to be used in studies of vulnerability (Gertler and Gruber 2002) . While each illness may pose a potential risk for households, the fundamental criteria for measuring the health shock is that it should be major, and not simple minor illness. However, for the measured health shock variable to be valid, it is required that assessment of the health shock be the same across units in the sample and not subject to cultural conditioning that is likely to be found in self-assessment of health (Bales 2013) .
In this study, three different health measures are provided with two of these measures identified as health shock variables. The first is self-reported health status (illness), which was obtained from Section 3A question one of the GLSS questionnaires. The question identifies whether a household member suffered illness or injury in the 2 weeks preceding the survey. As shown in Table 1 The two health shock variables are "member illness" and "member hospitalization". The former is defined as the household reporting that one or more household members usual activities were stopped due to illness or injury for 10 or more days, while the later is defined as the household reporting that one or more household members were hospitalized for 3 or more days on account of the illness or injury suffered. The information on member illness is routed through a question about whether an illness or injury has caused a household member to stop the usual activities because of his/her condition, and that on member hospitalization is also routed through a question on how many nights a household member stayed in a hospital or health facility over the preceding 12 months. Although the GLSS do not capture the explicit criteria about severity of illness, the duration of illness and hospitalization help to ensure that these measures are more comparable across survey units than self-reported illness. Following Bales (2013) who used a threshold of 14 days to measure health shock, this study used a threshold of 10 days of member illness and 3 days of member hospitalization because we assume that in the case of Ghanais these two thresholds are huge enough to cause catastrophic health expenditure for a household. 1 Table 1 show that in 1998/99, a little over 13 percent of households reported member illness, compared to about 11 percent in 2005/2006, and roughly 7 percent in 2012/13. On member hospitalization, overall , only about 2.0 percent of households faced member hospitalization in both 1998/99 and 2005/06, relative to 1.6 percent in 2012/13/2013. The figures also show that the insured are more likely to report both member illness and member hospitalization.
C. Coping Mechanisms
Households rely on different coping mechanisms to fend off external shocks such as a health shock, many of these coping mechanisms including savings and loans have been identified in the literature (Flores et al. 2008; Leive and Xu 2008; Bales 2013) . Fortunately, information on some of these identified coping mechanisms are available in the GLSS data, hence, they can be proxied for the present analysis. The GLSSs also provide information on financiers of medical bills including outpatient and inpatient usage. To give a sense of time-series variation in the distribution of these medical bill financiers over the three survey periods, Figure 1 shows the distribution in each year. The figure shows large change in 2012/13. Before the introduction of NHIS, and even when the scheme started its operations in earnest in 2005, the burden on household head and other relatives was extremely high (close to 99 percent) in 1998/99 and (about 95 percent) in 2005/06. However, Figure 1 shows that health insurance has taken almost 40 percent of this burden, leading to a decline in the burden on households (stands at about 56 percent) in 2012/13. Summary statistics on the various coping mechanisms employed by households to finance their medical bills (OOP) are presented in Table 2 . These include the use of loans, self-reported dissaving, and remittance. Information on household borrowing was used to create two variables indicating other loan and loan from relatives. The self-reported dissaving variable was created using information on household withdraws from their savings account (including informal savings called Susu). Unearned income includes incomes from formal transfers from central government (social security, state pension, others), and income from other sources such as dowry or inheritance. Informal transfers covered include remittances from relatives and others. Finally, we include in the table information on insured households for the 2005/06 and 2013-13 survey years. All the coping variables with the exception of remittance and unearned income are in the form of dummy variables indicating the presence or absence of insurance, pension, debt, or dissavings. The most striking fact on copping revealed from the table is that the number of households who reported taking loans from relatives has reduced drastically from about 36 percent in 1998/99 to roughly 9 percent in 2012-13. Similarly, the number of households who reported taking loans form other sources has also reduced from 16 percent to 8 percent. This is consistent with the fact that about 10 percent of loans taken by households in each of the three survey years was for emergency situation, which includes payment of medical bills. Another notably observation from the table is the decline in household self-reported dissaving. In 1998/99, household self-reported dissaving stood at about 8 percent, this figure increased to roughly 26 percent in 2005/06, but declined to 16 percent in 2012/13.
The analysis on participation in formal health insurance scheme shows that in 2005/06 about 18 percent of households were covered by the NHIS, compared to 51 percent of households in 2012/13. Further probe of the information on health insurance coverage shows that in 2005/06, all the insured individuals were members of the District mutual health insurance scheme under the NHIS, however, in 2012/13, we found that about 1 percent of the insured belongs to the Private mutual health insurance schemes and other private health insurance companies. Among the insured households, the table shows that only about 5 percent benefited from the scheme in 2005/06, relative to about 63 percent in 2012/2013.
D. Other Covariates
The key variables of interest are the coping mechanisms variables discussed above, however, time variant explanatory variables that could potentially confound the OOP expenditure and health insurance relationship have been obtained from the dataset to serve as controls. In addition to household demographic variables such as age, gender, and education of level the household head, the covariates include number of adults aged 70, number of children below 18 years, household size, and number of household members within the health insurance premium paying age in a household. Socio-economic variables include poverty status of household, number of adult members in formal work, and pension status. Preventive health and community-level variables include access to quality drinking water, source of lighting, type of household dwelling, and value of remittance into the household, as well as social network (in-migrant and return migrant). Table A2 presents pre-and post-NHIS summary statistics of OOP health expenditure and other covariates discussed above for all households (pre-NHIS sample), and by insurance status for the post-NHIS sample.
II. Empirical Approach
A. Impact of Coping Mechanisms on those in need of financial protection
The starting point of our empirical anaysis is to derive the OOP spending of households. The literature on catastrophic OOP payments shows that the variation in OOP health spending may not reflect difference in exposure to adverse health shocks; but rather it is likely to reflect a combination of health care needs and affordability (Sparrow, Suryahadi and Widyanti 2013) . Hence, this study considers the potential exposure to idiosyncratic health spending events in terms of the expected OOP payments one would require in order to obtain some reference level of health care. Using a model proposed by Pradhan and Prescott (2002) and cited in Sparrow, Suryahadi and Widyanti (2013) we derive the distribution of expected required OOP payments from the observed distribution, given a demographic profile of households as followed:
(1)
where OOP is the expected required OOP health spending for a household, given its demographic characteristics (D), health status (H), but with a level of wealth (PCE) of the 75th per capita expenditure percentile, and facing health care supply found in Accra. As explained in Sparrow, Suryahadi and Widyanti (2013) , the choice of expenditure reference point is arbitrary, and considering the fact that households in Ghana spend roughly a little over 2 percent of the total expenditure on health, we choose the 75th percentile as we assume that this is the level of wealth at which health care needs can be met. Accra is chosen because it has the most comprehensive health care supply in Ghana. It should be mentioned that because this predicted OOP spending cannot be interpreted independently, it merely used as a relative measure. Using a tobit specification, we regress actual pre-NHIS per capita household OOP spending on in 1999 on per capita household expenditure, household size, the member illness indicator, indicators for household composition (children below 18 years of age, adults aged 70, and household members between 18 and 69 years), and locality dummy.
B. Impact of Formal Insurance and Informal Coping Mechanisms on Health Care Spending
As discussed above, the objective of this study is to evaluate the impact of formal health insurance and informal coping mechanisms on access to health care, in terms of OOP spending, budget shares and incidence of catastrophic expenditure. Catastrophic health expenditure is defined as OOP spending that exceeds a selected threshold. Following the practice in the existing literature, we used three different thresholds, i.e., expenditures that exceeds one of the following three thresholds: 2.5 percent of non-food consumption expenditure, 5 percent of non-food consumption expenditure, and 10 percent of non-food consumption expenditure. The non-food consumption expenditure is used because it is believed that the poor are the most vulnerable, therefore, any amount of health expenditure required of them is catastrophic. For the poor households who struggle to meet their daily consumption needs, an extract expenditure demand of even 1 percent is considered severe enough to constitute catastrophic health expenditure.
To identify the impact of the different coping mechanisms as well as formal health insurance on our dependent variable, we exploit the there different cross-sectional data discussed above. The GLSS 4 was conducted before the start of the NHIS, hence providing a baseline. One of the most appropriate estimation techniques usually employed for this kind of analysis is difference-in-difference (DID) approach.
Unfortunately, we do not have information on insured households in our baseline sample that could allow us to perform an effective DID estimation.
In this instance, a Two-Part model (2PM) is considered. Notably, a limited dependent variable like OOP expenditure is continues over most of its distribution but has a mass observation at one or more specific values, such as zero. For example, the proportions of households without OOP expenditure the three survey years are 22 percent, 20 percent and 44 percent, respective. In order to accommodate the feature of zero values in the observed OOP expenditure data, two-stage estimation procedures, such as the 2PM, are frequently employed. Notably, this comprises a probit model for the probability that an individual makes any OOP on health care (equation 2) and OLS, applied only to the subsample with nonzero expenditures, to estimate correlates of positive level of expenditure (equation 3.
This expectation, E[ln(y ht )|y ht > 0], is modelled under the linear regression model, and it is estimated using Ordinary Least Square.
The subscripts i and t denote the individual household and survey year, respectively. Φ represents the standard normal cdf. The log of positive OOP expenditure, ln(y it ) is modelled at the household level. The coefficients of interest are β, η, ϕ and λ. Furthermore, α and γ denote constant terms, HI it represents the number of household members insured, while Z it is a vector of informal coping covariates (i.e, loan from a relative, any other loans, dissaving and remittance). X it is a vector of exogenous covariates comprising household head characteristics, household characteristics, and other policy variables, with δ and ψ being the corresponding vector of coefficients, ν it and it are the stochastic terms.
In estimating this second model, we consider potential confounding time variant unobservables, which if ignored may lead to a biased estimates. Analysis of the impact of health insurance generally suffers from endogeneity, in which an unobserved health shock would affect the demand for health services and the likelihood of a household purchasing health insurance for a member. In this situation, failure to control for omitted variables will lead to overestimation of the health insurance effect. One approach to cope with omitted variables is to use instrumental variables estimation method, however, in reality instruments are readily available. To control for health status we include the member illness variable in the regression. Table 3 presents the actual annual per capita health expenditure as the share of total per capita households expenditure. The table also show the annual per capita health expenditure as share of non-food expenditure for comparison because studies have shown that the family burden of OOP payments on household budgets may be better reflected by the share of non-food expenditure (Wagstaff and Van O'Donnell 2003) . Some interesting observations emerged from Table 3 . Note: Catastrophic spending on health care is defined as out-of-pocket health expenditure exceeded 10 percent of household non-food expenditure. Source: Author's analysis based on GLSS4 to 6.
III. Empirical Results
A. OOP Payments in Ghana
Before the introduction of the NHIS in Ghana, households in the country allocate on average about 2 percent of their annual total expenditures to health care, with higher OOP payments observed for the poor and households in rural areas. In 1999 the share of OOP payments in total households consumption expenditure was 2.16 for the extreme poor and 1.83 for the non-poor. Although in terms of differences in affordability of care and the propensity to spend between the extreme poor and non-poor, the opposite was expected as was found in Indonesia (Sparrow, Suryahadi and Widyanti 2013) . In the case of Indonesia, the share of OOP payments in total spending was highest among the richest quartile. These patterns of OOP payments show that before the introduction of formal health insurance in Ghana, the burden on the poor households in terms of health care expenditure was very serve, it was a little bit pro-poor than what was observed in Indonesia. The incidence of catastrophic health expenditure shows that in 1999 about 9 percent of the extreme poor had OOP health expenditure that exceeded 10 percent of the household's non-food expenditure budget. Note: Predicted out-of-pocket health expenditures are based on tobit estimates reported at the appendix. The tobit linear predictions are truncated at a lower bound of zero, with per capita expenditure fixed at the 75th percentile and location at Accra. Source: Author's analysis based on GLSS4 to 6. Table 3 reports the predicted annual per capita health expenditure as the share of total per capita households expenditure for comparison. Compared to the actual OOP expenditures, the expected OOP requirements show a little improved more pro-poor distribution. In 2012/2013, OOP expenditure for a household from the extreme poor to obtain a required level of healthcare would account for about 1.61 percent of total household budget and 4.35 percent of the non-food budget on average. For the non-poor households, this is 1.02 percent and 2.62 percent. Expected required OOP expenditure relative to non-food expenditure is about 48 percent higher for households in urban areas as compared to households in rural areas. After having controlled for regional price difference as well as rural-urban locality in the regression, it is plausible that this difference is likely due to differences in household composition, with urban households having a demographic profile that demands relatively more healthcare services. Table 5 presents the regression results from the 2PM for the pre-NHIS survey year, while Table 6 reports the results for the post-NHIS survey years . To focus on the salient results for the key attributes of interest, we refrain here from reporting the estimation results of the first-stage Probit models, and instead present the combined marginal effects of key variables of interest. These key figures of interest are those for "informal coping mechanisms (loan from familymember, any other loan, and reported dissaving)" on OOP expenditure. Columns (1) and (2) present the benchmark result based on equation 2 for all the sample. Column (1) omits health status (member illness) variable while Column (2) controls for this variable. Columns (3), and (4) report the results for poor and non-poor households, respectively. All models include household characteristics presented in Table A2 , namely head's age, gender, household size, education, migration status, dwelling, source of water and lighting as well as locality variable. The standard errors of the marginal effects are calculated by applying the Delta method, which uses a first Taylor expansion to create a linear approximation of a non-linear function.
B. Impact of Informal Coping Mechanisms on OOP Payments: Pre-NHIS Era
Turning first to the pre-NHIS model, the associated combined marginal effects of the 2PM indicate that almost all the informal coping variables are in the expected direction. The effects of loan from familymember, any other loan, and reported dissaving as well as remittance are all strong and their signs, as expected are positive. The results indicate that before the introduction of the NHIS, household faced with OOP expenditure would likely have to depend on some of the aforementioned coping mechanisms to finance health care. Columns (1) and (2) show that the marginal effects of all the coping variables Note: This table shows combined marginal effect estimates of η and λ from equation (2) and equation (3) in the text using as dependent variable the log of OOP expenditures. Each column presents results from a separate regression for the total sample without health status indicator, total sample with health status indicator, for the poor, and non-poor households, respectively. We control for households characteristics, which include age age squared, gender, household size, education, migration status, dwelling, source of water and light as well as locality variable. Standard errors are robust. * * * Significant at the 1 percent level. * * Significant at the 5 percent level. * Significant at the 10 percent level.
are higher when negative health status indicator is not controlled for, suggesting that the derived estimates could be on the upper bound if poor health status has not been fully controlled. Borrowing was found to be important means for household to cover their OOP expenditures. Specifically, the results suggest that in 1998/99, each unit increase in OOP spending was associated with 0.68 increase in borrowing. This varies between the population groups, while the significance level of borrowing was higher for households classified as poor than those classified as non-poor, the magnitudes are higher for non-poor households. In addition, the poor seemed more likely to borrow from family members than non-family members, while the non-poor seemed more likely to borrow from non-family members than family members.
Dissaving reported by households was significant and positive in the initial model without health status variable. But when the health status is included in the model it became less significant (i.e., in the Column (2) it was significant a the 10 percent level, insignificant in Column (3), and significant at the 5 percent level in Column (3)). This suggest that pre-NHIS period, dissaving reported by households did not appear to be important coping mechanism for the poor.
Remittances from non-family members of households did prove to be an important source of financing OOP expenditure. Although small, the marginal effects of remittance for poor was significant at the 5 percent level, while that of the non-poor was significant the 10 percent level. An increase in remittance by GHS1 per year into a households increases her chance of being able to finance her OOP expenditure by 0.032, to put it differently, this results suggest that remittance is able to finance just about 1.3 percent of household health expenditure in a year-if we consider an average per capita expenditure of 2.57 in 1998/99.
C. Impact of Formal Health insurance and Informal Coping Mechanisms on OOP Payments: Post-NHIS Era
The second question in this study is whether the introduction of formal health insurance reduces household OOP spending. This is of particular interest in development policy, as growing evidence shows that the the introduction of formal health insurance does not necessarily reduce households health expenditure. Turning to the post-NHIS ear, we incorporate formal health insurance variable into our model and evaluate its effect on households OOP expenditures, and also verify whether household informal coping mechanisms will change due to the availability of formal health insurance. This section reports the results of the 2PM based on equation (2) Table 6 panel A, Columns (1) to (2) present the results for overall sample without health status variable, overall sample with the health status variable controlled for, subsamples of poor households, and non-poor households, respectively for 2005/06.
As aforementioned, estimates from the GLSS5 data show that the health Note: This table shows combined marginal effect estimates of β, η, ϕ and λ from equation (2) and equation 3) in the text using as dependent variable the log of OOP expenditures. Each column presents results from a separate regression for the total sample without health status indicator, total sample with health status indicator, for the poor, and non-poor households, respectively. We control for households characteristics, which include age age squared, gender, household size, education, migration status, dwelling, source of water and light as well as locality variable In panel A are the results for GLSS 5 and in panel B are results for GLSS 6Standard errors are robust. * * * Significant at the 1 percent level. * * Significant at the 5 percent level. * Significant at the 10 percent level.
insurance rate in 2005/2006 was 18 percent, and among the insured only about 5 percent of households said they have ever benefited from the NHIS. Incorporating the number of household members covered by formal insurance into our model, the findings for 2005/06 from Table 6 Panel A, Columns (1) to (4) show that health insurance effect is very significant, and the sign not as expected, positive (i.e., insurance has shown to increase OOP among the insured). Conversely, the findings for 2012/13 in Panel B, Columns (5) to (8) of the same table suggest that the marginal effects of insurance are highly significant and the sign, as expected negative. Thus, formal insurance has been shown to reduce household OOP expenditures among the insured. This suggest that among households making some payment at the point of service delivery, mean per capita health expenditure for the insured is reduced by GHS1.73, or 6.9 percent. When same is considered for the subsamples of poor and non-poor households, we have a corresponding reduction of GHS0.19, or 3.3 percent for the poor, and GHS1.86, or 6 percent for the non-poor households.
It is noteworthy that in all the models, the incorporation of the health insurance variable hardly changed the significance of level of the four coping variables used in this study, suggesting that even after the implementation of formal health insurance-borrowing, dissaving, and remittances are stills being used as risk coping mechanisms.
For the overall sample, the likelihood of borrowing from family member in presence of OOP was positive and significant at the 1 percent level in 2005/06 and at the 5 percent level in 2012/13, with the magnitude been much more higher in the latter year. In 2005/06, the incidence of borrowing from family member increases with each unit increase in OOP by 0.62 to 3.79, and is much higher for the non-poor households. While in 2012/13, the incidence of borrowing from family members increases with each unit increase in OOP by 2.74 to 6.4, but this time it was not significant for the non-poor households, which indicators that loans from family members became less important for the non-poor.
Turning to any other loan, OOP significantly increases the likelihood of borrowing from other sources for the overall sample in both 2005/06 and 2012/13, but the magnitude was bigger for the non-poor than the poor households. As a matter of fact, for the poor, borrowing from other sources to cover medical expenditure became less important with a negative marginal effect in 2012/13, which seems to suggest that insurance has provide some kind of financial assistance for the poor, protecting them from borrowing from other sources to finance health care -to the extent that even if they do borrow from other sources, the money is channelled elsewhere instead of using it to finance their medical expenditure.
In contrast to the results present for the 1998/99 and 2005/06 survey, dissaving reported by households as a coping strategy became less important in 2012/2013. The marginal effects for the reported dissaving variables are negative and insignificant, which could indicate that formal insurance is offering more financial protection for households in Ghana in terms of their medical expenditures.
Households reliance on remittance as a copping mechanism still remained important in 2012/13. The marginal effects on remittance are positive and significant at the 10 percent level for both the poor and non-poor households.
D. The Effect of formal Insurance on Catastrophic Payment
In this section, we present the results for the effect of formal insurance on catastrophic OOP payments. Table 7 shows the estimation results for the three catastrophic OOP expenditure measures used in this study. The results show that at the various threshold levels membership of health insurance is negatively associated with the probability of catastrophic OOP payments on health services. The marginal effects show a clear and consistent pattern across all the measures. Depending on the indicators, the probability of catastrophic health expenditure decreased by 0.6 percentage point (for expenditure of at least 10 percent nonfood expenditure) to 1.4 percentage point (for expenditure of at least 2.5 percent of non-food expenditure) among the insured households, which translate to a reduction of 5.7 percent to 11.6 percent of the sample means (Table A2) . Note: Each column report the estimated marginal effects of probability catastrophic OOP expenditure for the chosen threshold. Standard errors are robust. * * * Significant at the 1 percent level. * * Significant at the 5 percent level. * Significant at the 10 percent level.
Finally, also in Table 7 , we consider the effect of locality on catastrophic payment. Convincingly, rural residents were less likely to incur catastrophic payment. The effects for the rural areas can simply be explained by fact that public health centres dominate these areas, hence, the cost of seeking medical care might be less expensive than in the urban areas. Higher incidence of catastrophic health payments might exist in urban areas because in urban aears the availability of healthcare providers is more varied, health insurance premium and registration fees are much higher, and also it is possible that the price of health services is high too. The high catastrophic payment in urban areas suggests that the insured had to beat part of the cost of health care services.
IV. Discussion
It is evidently clear from our paper that the degree of health shock in Ghana has gradually decreased between 1998/99 and 2012/13. We have shown in this paper that in the pre-NHIS period, when faced with health shocks and for that matter health expenses, both the poor and non-poor households seem to employ similar coping mechanisms to mitigate OOP payments. Whilst the poor households rely more on borrowing (i.e., from family members and other sources), and remittances to pay for health treatment, the non-poor households use borrowing and dissaving as well as remittance (although the significance was just at the 10 percent level). Our findings reinforce earlier discussion and support findings from previous study that also noted that extreme poor and relative poor households rely more on borrowing to pay for health treatment cost (Leive and Xu 2008) . Previous studies have shown that these kinds of coping mechanisms become less effective when treatment are high, especially for inpatient treatment costs, or for extremely high cost outpatient services.
The introduction of health insurance in Ghana was aimed at providing financial protection against high cost of health care, as such in this paper we tried to verify if the introduction of health insurance did changed the coping mechanisms employed by households. Overall, incorporating health insurance variable in our model did not alter the significance of the four identified household coping mechanisms. Therefore, it is plausible to conclude that some households still rely on these coping mechanisms, because health insurance does not entirely obviate the need for coping strategies. Also our study show that about 30 percent of household in Ghana are not insured, hence, for these households, these coping mechanisms serve as a means of health financing. As discussed earlier, our results show that post-NHIS, poor households rely on loans from relatives and dissaving, while the non-poor uses other sources of loan and dissaving. Remittances was important for both the poor and non-poor. Our results collaborates the importance of loans as a means of health financing less developed countries (Nguyen et al. 2012) .
More important for this paper is the evidence we find that health insurance decreases household OOP expenditure in the long run. Our results for 2005/06 suggest that health insurance increased OOP in the initial stages of the implementation of the NHIS. While similar results has been noted elsewhere (Wagstaff and Pradhan 2006; Sparrow, Suryahadi and Widyanti 2013) , our findings are not strange because NHIS members have to wait for six months after registration to begin accessing services, and also there were serious delay in issuing of cards for registered members. These factors might have affected the level of penetration of formal health insurance, and also the number of households who should have benefited from the scheme at that time. Another possible reason for not observing a negative association between health insurance and OOP expenditure in that survey year could be due to the payment of health insurance premium by the insured households, because for majority of these households, the payment of health insurance premium for the first time might have increased their health expenditure. Conversely, the results for 2012/13 survey, provide evidence that health insurance helped reducing OOP expenditure as well as incidence of catastrophic OOP. Our results collaborate the findings of earlier studies that have been conducted in Ghana and given credit to insurance health as a safety net mechanism that reduces a household's probability of incurring huge OOP health expenditure (Nguyen, Rajkotia and Wang 2011) . In terms of the absolute amount of OOP expenditure, health insurance's marginal effect seems to be small but highly significant. Depending on the indicators considered, the probabilities of catastrophic OOP expenditure decreased by 0.6 to 1.7 percentage point among the insured households. Table 8 shows how insurance coverage affects the various subsamples. In terms of locality, the protective effect of health insurance is effectively strong among the urban households. The simulation presented in Table 8 , Panel B shows that for urban households, the probability of catastrophic OOP expenditure reduced between 3.5 percent to 3.8 percent compared to the mean, whilst for the rural areas, the probability of catastrophic OOP expenditure reduced by 2.3 percent to 3.3 percent.
The protective effect of health insurance against catastrophic OOP expenditure is particularly strong among the extreme poor, who are particularly vulnerable to health shocks than the relative poor and the non-poor. The findings show that a unit increase in health insurance scheme in the extreme poor household that spend at least 2.5 percent to as high as 10 percent of its non-food budge expenditure on health care can decrease the probability of catastrophic OOP expenditure by 1.7 percentage point to 0.7 percentage, which is a reduction of 7.8 percent to 15 percent, compared to the mean respectively. Our findings reinforces earlier studies that have provided evidence to suggest that the effect of insurance coverage will be higher for the extreme poor. Earlier studies that found lower insurance coverage among the poor households urged that the Ghanaian government should relax the criteria for being considered as "indigent" so as to expand coverage for more poor individuals or households (Nguyen, Rajkotia and Wang 2011; Amponsah 2013) . It seems that this policy plead has worked because findings from this study show that the poor households are presently not undercover. Our findings using the GLSS6 dataset shows that the present insurance coverage rate in Ghana for the extreme poor, relative poor and non-poor are 67.8 percent, 69.0 percent and 68.2 percent, respectively.
V. Conclusion
This paper explores incidence of health shock, pre-NHIS and post-NHIS coping mechanisms employed by households in the event of a health shock that leads to catastrophic OOP payment. The study further investigated the impact of formal health insurance on household's OOP payments and also its impact on household's probability of catastrophic payment on health services. This study had several limitations. First, there is no information in the survey questionnaire about the type of illness and severity. Hence, we are unable to discuss any association between coping mechanism and the type of illness. Second, the size of loans and dissaving as well as the nature of loans were not considered: small loans or dissaving are less likely to disrupt the welfare of households than the large ones (Kurk, Goldmann and Galea 2009) . Thirdly, we acknowledge that there might be some important coping mechanisms available to households that have not been accounted for in this study.
Despite these limitations, our study makes some important contribution to the literature on health insurance and coping mechanisms. The welfare implications of our findings are clear-cut in terms of the effect of insurance on OOP expenditure and catastrophic OOP payments. Households, especially, the extreme poor are better of having health insurance than without one. This study further provides strong evidence that the implementation of health insurance in a less developed country does alter the coping mechanisms employed by households, but it does not eliminate them. This lesson adds to the lesson we have already learned from the literature that instituting health insurance by itself is not adequate to remove fully the out-of-pocket for health care (Nguyen, Rajkotia and Wang 2011) .
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